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[fS*^i] 2^>©$sa#. f-zmmzv -j 
smow^att. 

mmmmmfrh&mz nx < z&m?- z 
m^mr- $ mt&mzmk stvu^f-f cms. 

-r -5 f 1 - * |g|«OSrSL 
[8*318*2] 2o®gg^ f-i'lBlWi'Oji'^ 

skit 5 - # u . mmm mts * a 5 > y&Simm* 

[f»*^3] 2oOgg^, :r-£|5JW*n 9 



(2) «B8¥9-2 7 0 7 7 9 

2 

&Stc * 5 > y^- *J*A{f m&f&f -5 * 5 > ^ 
^-f»A(l-^*fiS#l8i. 

Kif •< 5 ^^-flf Aft#*liS*l8*>€>a» -f 5 I/i^f 

- * *»a uxsm wmmtcmm-r s * a 5 > y f- * 
jim «aai^ timmztix $><d n ■< z^?? 

it>(;ra#©*js-r€.«)^*p *»©aa8«[%iw«fws 

SfiK)^ ?d»9 i . 

p-^i «m f»i$sg©s&fp >o»f HR-r ^> cfc ^ «c . 

[»^4] 2^(0^1*5, ^-^[gj^^c „ 

30 sHtfflijisgtt, 

3Wtf s -5»«Mrt*StcSpfr*f t -f©A^;iaKi. c© 

g©»^ >o» t«mw»a©»ff ^ p » ^©iss© 
tap-r -s c <b «: j: o . jumfsj^a©^ ?B7?i *e«j 

40 »a©»ff^a»**s— a-TSJ:5«:«|fflirsci. 

fflij^a«> 7 s - * ©sft ? s > 6 ±iei*ffifflij 
^©^-^©SlfilSW^iSiiSU^ ^^-^©Sff f -f 

50 ^©(ctSlftSnfcSM^-f ©Ss*tiibm8t©M*> 



(3) 
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e>. ±M&mmm^m.t±M^\mmm<om^^^ 9 *© 

mt ? p v 9 comm®. o . ±.&mm®mm; t ±ib 
&@m&*<DW>rt9 a 9 a-rs <t 9 temp? s c 

i. 

t -r & f - f 

[»#JSB] 2o©gg#, f-»fP 9 ^£{5 
£<ifl!J£EKt2> e^SSS-rSf'-frtK:— JESBW©* io 

tc«£oT. g^©ftfl;*a??©JMra£INflPrsci: 

[?MB©tiMlttlWm 
[0 00 1 ] 

[0 00 2] 

e^TSsE*****. wit*, jbj^kb 

[0003] 

[ U J: 5 tlT SISSI] i&U/cfc^C ft* 

«, hub?*-**, ^pijwe^issre^i-r-sti^. inm 
«*» e>s«fl!j^B«iffl© *^5>^o^ ^jum-r £ 

S>±ffi£-< 9**&fgT4fc«>©te-»K«:* 40 

[0004] xftvxDmmi*. isma? 1 -**. imm& 

[0005] 

fifStb. -?-©^«. «T©ji9-C2>&„ 50 
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[0006]T SO«flS»*. i*{IflPii£il2»<5> 

j^ft 3 nt < ftsfif 1 - ^ fctstt-rssHSf- * taw* 

nn^7 r -^©jaS©B$M8<J«i^ i £:*K: > fg^-^K 
#UL#&ttJWitSliraBttf¥*n 9 *©JSi£$!£3HHaJ-r 
p 9 *W8PfMfc*«*.. Rttft* p ? 

m* . ±t a^ftfflij^g t ±iaasmff JS«©»w©ttf¥ * 

ffliR»*Wfflir & c t %Wfkt r s. 
[0007] se^-^tttt^gw^-fjsatt. iift 
fflij^g© t=- z <omm mm t ^immm^mr'- * t& 
m^mfr h 0)7=- * ©k* m 0 iis^-sc u r 1 ji^ 

CC«. -^^/ctl-S (fib, A'-^hfi«)(cf-$gi 

fi«. — ^©ffiHrtritMT^) . o^u. Mimics 
<bmt>? a 9 i7 ©^SfiffliJ^g©^? P-^iH 

oW?d? ^©ig^^M^ib^L-Tiiflau-rt,^ . 

CtitB, S^c, a«fiPJSB©ttf^i'P9^© 

^smfflims:©*^^^ 9 * ct 0 t>at»»^«:«. s 
ffljaafaRH«:Jtwi/r«j!>ut:t»< Q ^i©»hj-c«. 

ttf^ ^ P 9 5»W9P#S*« . C ©Sfiir- * tttt^S© -r 
-*J»©W«©«»*!6aoa*i6. SfffflJ^g©*) 

^^p 9 f©a«»%*»ao. WHft^s©^ 

flffiU^g©ttfP^P 9 ^©BWiWgflHRa©*^* p 
fc^-ssm^- %<D*-~>*y P -/T > ^7 P ~&ffi± 
[000 8 ] m2©^(D«^;«. 2-3©££g#, f-'- 

RSB. «T©ii0-C*4 <) 
[000 9] -TfctofS. ^fiffliJ^SB. Sbf'Pi'P 9 

K^f-f^ll-ftlfib, ^©^-^©Sfi^tti 

9^©ja«[a*. KSff-^^»»f>A*t4f 
-ffif 3 >^«#©A*mw«:j6c;-ciw»-rs« 
iitt^:? p 9 f&s^gi . m&mm?t> p 9 ^^s^ 
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[ooio] c©j»2©^-cb, mmmst&mM 

*s* . jg&ffj&B«. a#©»fisf o » * *mc it. 
c©jgjw**fcj$u **-*©a&fi*tT9. «@fln&g 

nmvmtZV » ^SrStCUT^/iRb/cSfa^-* ©iS 

K^ttib /a m<D-f5f)m c ^^cc b . a M<om\% * o 9 * 
umm^^&^m^iat, ajiottfpi'p » ?©j3$ 
^ «c ut . iumflw^s©*!^^ a 9 * is«ffl^a©«i 

ft * p v 9 SW & <fc 5 ccSfiffJSsB©ttfe * n » 9 
©JS»SR*IW8P-r * C t (c <fc T. S«WJKSF*3©S^ 

[0011] ^©^©fltl&B. 2-5©gg!!ii, 
[0012] -r&fofc. SiflnHSEW2. »fp*a » 

£j&-r saafttfp* p 9 . Kasmwfpf p 

9 ? £j£#gt«>&A2rr&Mrfi:*p v zzmczj s > 
*w Am#**fisr * * -f s > *f*- *»Aft# 

f^s> 9 *»a oTgrawasBoc jtsra-r * * 
5>^-$jfA#©*fli^. sftiij^g«> iumfloj^ 

S* i 6^113nr< &:f--£«£©£^ S^^-^Srtfc 

- # «tH/l»*^S*» 6 2 ft £ £ 3 > * © 
/^5fe*IS^6A^3ft^>ftW^ -y s >^(t-^©A^ra 

pgsci&c-r a#©£(£-r£a&ft * p » *©J9«3R*W19 
■?z>%.mmt9 p » i'ifiS^ei . ttsMmwpi' o 9 * 

*. Me»flMbf^» p 9 *£fifc#fwi. ^«ffli]^s©«i 
fffn»* ±*ews$«©ttfE* p 9 srr «fc 5 
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[0013] »3©»wcb. mmwmmt&mmi&m. 
j*mfflij^g«. e#©Kif / Fi'p v^*afcur. c 

©JSJW*£f£U jtfi^- *©&#«:. c©HJW»k:. 
^h' 3 >yf r —^ SWAT'S. $@<M&a». £ftffl'J£S 
g*>6j£6ftT< S^-^CtiASft-CC^W 3>^ 

f 1 - 9 <D&mmm t a #©«jfp * a 9 * *s«c u t^bs 
eSLfc^ft 7 s - * ©K#m i/jaw©##*ii>t§^cB. 

10 a#©»ftf P 9*©^<&tfc£{g< b. a#©^b/c 
Sf f - f ©S*ffi H»©^*sfii,^^«:tt, a#© 

«ffd' 09 <-r s «fc^«cw(wr*. ^3 

©^r«. c©J;^cot. jiemWJ^S©SW / Pi'P9 
^ <t SffffliJKS©!*^ 9Uv9 *^-gcr «fc ^ CC SflfB'J 
^g©ft)^ >Pj? ©ii^^?r*ij©-r £ C <h J; r . 

smfflij^grt©sff $*s*w#©tc*iw ssm^- f 

©^- - v P - /T > f 7 P - m± $ it Z> . 
[0014] 

20 (DmMMznMia&w-rz. yLTtcm^z 3 o©sutw 
tt. o-rftfc, 7c*. ^— a • ia)Wjiffrf"-^©ii« 
m£*f ->-c<,>/c^gw©gji8S**— s • ^isjwam© 

•s/cfe©ei*s§§ijiaig|5©^)i!tr * €>„ 

[0015] fi-Cjift U T t, J /c(£i*?r S©e^ 

s§(cg^-r?>fc* > ^-^©eaitts^tciMsfixa 
©^- dr h mm t u vy . ei*8g© r - * ei*jaa 

SaffKlf © 2 t Tjl -> x o -s . 
[ o o i 6 ] m i b. ;wj©is i ^^©7 ; - ^ejn 

30 ^Xf-A©^ftffllJ^g 1 0©i/XfA»^t^a 9 

tm-ch*. r-z&mmsmmi ib. ^MW^a^ 
6«ua«c «fc o ?t e. ft x <z> 7 s - * *gm-r •*> . 

[0017] Sflf-$A' V 77 1 2B. &7 : ~'9&m 

mmmmi nc&ix&mztiz?--* <s«f*-3»D 

7- 9 D j SrSs^/c-To 

[0018] ifBSft^-^^' »7rl2«, tfl&B, 
40 FIFO (Fi rst-ln-Fi rst-Out) , 
fx-Tfrrji- h^-=ev>Ui"©l2ttjS^-rt8R£3ft, 

*efiSffl«B*«i lccissef-f/'i'^T 1 2cc>pf 
•r-ssft^-^D j ©s^jA^wpi. x-^^agui 

3(Cj:^.Sftx-^^'97 r 1 2A>6©^if- $ D j 
©KiMtttslMftS. li]B#cctffeft-5>o 

[ooi9]sif-f^^7i2«. ae^sau 
-c^-s^ft r-^D j ©tatsgiffl«:f r -i»8iaa*flm# 
bfCcfc-^rijj^^p 9 ^^j'iaiiHigs 1 4(ca»i-rs < , 
^P v^sijiaiiHissi 4B. c©f=-^gisa»nt-^b«: 

50 C6r>r»fff P -;?a ©^-^S«[?:$lJffll-r€»„ 
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[0 02 0] 02 B. ±!E#t/&©^fgffl'JiSg 1 0 ©JBjfP 
^cWmth^A 5 + - ht*5„ 02 (a) BS 

{f^-^^- ^y 7 1 2 OCgtjAStlSSfl-r-iz D j , 

02 (b) B^-d^MSCl Zifi^mf-^^ 'J 1 

2^e>K^tb-rs^i7 r -^D j . rot2 (c) a&m 

1 2 rt ©•£'{! 7- £ D j ©g|SJ?r^-r o 
[0 0 2 1 ] 02(C^T0I1W, Sftffi'JSSg 1 OlC*tbT 

z zmm v x < £ ^@^©i£mfflij^s<P»{i; * p ? 

* i &{mmw. i o ©wre * p * a ^isi— ©iig-c . 

7 1 - *<2iIffl&ia*S 1 1 (C cfc&Sff 7=- */< -;7 r 1 2 
(CM-T •2>^ft7 r - f D j ©#£ jX^jSS (^iaf- 2 D 

j ©eiUjiS) a*. f^-^Masp i 3 ©sft t 1 - v 

7r 1 2JCMTe§ff j ©SS#tfi L,jSK©2 <g 

frt&immm. i o (cfcw&gm ^712* 

[0 0 22 ] COiS, 4>U ^mfnCDf- 5<DmiW ffi'J 

mt<DW$w ? *©»K±a<i iu^s i o ©wre* a 

* * a©jSg&cM#&o/c*§£, 7 1 *£S*<D±T-r 6 
fgffl (x-*S«©±T© > S*&^©<<I*) ttSWfcLTH 

<» c©£fb£. »{**n9*iwap@Ki 4». 

-^<77rl 2 f-f«lIMl^ b (C 

-fcO&WU *©gffc©*»©«?-a»6ttf'P*n»*a 

a©«jfi»*w»-ra. £©«»«:«* o. infi^g© 

SW^n-^i 1 0 ©EOT * p » * a ©JS 89 
b-?>#t— gcu 7 l 2rt©^ffr- 

£D j©g|fiB. 02 (c) tc^-rjrStc, fltte. — S 
©•sHrt-rjfi^-rscitftD. stiir-^D j ©*- 

[0 02 3] 0 3B> &5ZW<Dm2<DmiMffl<D7 c 

-^e^g^X^A^&Sr^T^P » ?0T-&£. 
iHftffliJ^H2 0 B, i^fl^-* '< -;7t21, gftflNRl 
ffi * P » f £*£|5]SS 2 2 . RO'^MttfP 2 4 5 > ^fiS 
@8S2 3^«l^-C^-2»„ 

[0 024] Sim^- ^'^721 B> 3flffiJfBE 3 

oKasfi-rsf'-f (Htf-fDs) fct&M-ss-r 

jSflflMWPf a » ^4fiE[i]lfS2 2 B. i£«ffliJ£Sg2 
0 © * i£mftlfFjig©a»St i «C a i&fp * P » f d £ 

[0 02 5 3 afflttf^f-r 5>^^S@!JS2 3B. ±lfi 
P ? * d *-j£SJW. i^tra^^-Y 5>y<l 
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£d(c|Hj 881- 

[0 0 2 6] aiff t=- ^ r 2 1 «. ±ISi^[f ffllfe 
2 4 5>^ft#e?rSW-5>SK:. ^0m©iiff-<>^- 

^-^^ h^sftffli]^g3 ofc^m-r^. C©<t 

2 1 icSbff ^ P » d © 2 tejejioaye©? 8 - * BM 2 
o-;^K, c©-r-^ejn^P ficmnux. & 
if-j(A77 r 2 i *>e.f - ^^SE^mo. c©t=- 
io ^^gins§2 9±«:^m-r^. ccr. ffii[±, ±iae 
i^sg 2 9 ±©if - ^ ^eiHsgT-"- f d d i nf i cc-r 

[0 0 2 7 ] Sff fflij^g 3 0 «. 7- d"*y?r3 
2 . f - $%m%$3 3 . S^ftffliJSb^^ P ?fflW\Bl 

ffi3S&ffi%.x:^z>. f(tf : -$A» < ,77 3 2(j, 
8§2 9*/rur. mmMgim2 0frhmhtir<z>fcm 
ss^-f DD^tSiW • furs. *fc. fijUSS^-^D 

fi-^ f **fgWttf¥ f P » ^SMSPlslSS 3 5 (cffi^Jf 
20 [0 0 2 8 ] *@Mttf£ * P 9 i» $IJ®lH]g§ 35(J, C © 
§if-$^777 3 2#>6§WBX6:r-:£S:fi ^-f 5 

> ym f ©sm mkw* 5 . sswflffiRa 2 0 ©sdf'F * p 
» * d ©Httft i e m-v?- 2 mm 3 3 mm*. 5»f? 
p * g ©js-$ift t ©^m^ wmu, a ^> 
»^o-;>g <Dm%m&mmm$m 2 0 ©»ff p v 
fd©aiss»i-^s-r*j:^«:wtpr*. ritc*>%. 

5>*«#f©««jai*!tt. 2i«H>S3»^ 

5 >ym-^e©w^ji»ii-gc-rsfc*. sffffjjwjf'p^ 

P v t>m'®W!$& 3 5 i» P 9 g 

30 ^aimfBij^s 20i m—<D-ig.fflwv7>m 0 t^^f 

[0029] ^^aa53 3 «. a«wj«ifp » p » 9 
w®m&3 sfrhmx-htizmtw g <,c&-> x. 

^tc, *2©HJfiWt?B. *fgWttft$'n?*1W»lHH8 
35*5, ^{fffliJ^g2 OtCJr-ar^fiSStiaaSWHBfi* 

-C5>yff^e©^wraii§tceeor 1 

flPd? p » >; g ©fflttft&ffllfflrr s c i tc<fc or . jUMflM 

40 ^g2 0©ii)ffi'P^^diSmffl'J^g3 0©iilf / Fi'P 
';773 2K*Sl>Tf r -2©tf-^*7P--/T>#-7 

P-«^L/«:C». 

[0030] 0 4 b . ±13^©^- z&.mgm.oimt 

*Wm-?*>2>( 5>^t-hr*4. 04 (a) Bi* 
miming 2 0 ©SSmftf^ir W 5 > ^RHhIK 2 3 tCfc r> 
t^nSMitei'^^^e, 04 (b) B 
e^Sg^-^DD. SOl4 (c) B§m^-5»^*7 
r 3 2 IC J; "C^ttl 3 tlZ 9 gfi ^ -C 3 > ^ff # f 

so £7^-r„ 
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[0031] ±&i//cj;Mc > mm®ms2 oommm 

Ifetz A 5 > 9iM^ e tt. j£ff PittfP^ a * ?£J&|5|S§ 2 

m<mmw2 or-«. c©it«wtef -r 5>y<t-^ 

D) *3*tHLrt»a (04 (a) . (b) #M> . 
[0 0 3 2 ] §(tflWgg3 0-Ctt. eiH8S2 9*>6M6 
hT<*£oSSBf c -*DD*l6ai/"C*»0. £i£SS2 9 
*6Sfif->'< 77732 IC&mffi?- 9 DD«i 
Sft&i, Stf-^7 7r 3 2#-e-©$te8H©£-f 5 10 

> 9^m L/"C > 4 s > f %«<hb 

BMP^P v 9flflfllBBf3 5<Cjlftrr& (04 (c)# 
ffl) . *MflPJ»fPi'a»^lWfflIiai83 5«. C©-r-^ 

s >y«-^ f ©s*a* s > s##£>&-r 
z,m*9 a * g *»«:£fiwa * s > y«cR^*i* 

&{ffl«£Sg2 0 ©ffcft^ p £ d iSMWJ 
£13 0 ©SbfP ?D!-?g ©^jg$(CglM#S& -5 C i £ 

Uv PgiDmmi&fflWTZ. C<DCtlC£K>. iififfiiJ 
gg20 ©SOT 9 a •> * d ©J3JW <t§{ifflij£g 3 0 ©8& 20 

g 2 0 Hp MSS 3 0^©f-^ ©i*fi jIK £ Sff 
)!N$Sg3 0 KfcW&Sff-^-*^* 7773 2 frhoy^f- 

0. ^fif 1 -^? 7 r 3 2{c*ji»r-f : --^©^--^*7 

[0 0 3 3 ] 0 5 ». #lfcW©ffJ3 ©Ilii04©7-" 

-££i£SSg©~>X7- A^JS^r^-TT'D y t>m-c$>2>. 

- £ SPAHI88 4 1 . igffiffliJSOT ? P y ?£j£0Sg 42, 30 
SO'f-f Z>9^-9i$A9A 2 >y*fefiS@K4 3*« 

[0034] c (DMimmmA o b, ismfflwwE* n ••-> 

mtt LxmtTz. &mmm* a » *£>»&4 2 
». a*3W*fls-r*ttffi'ay* i mmr-9^9 

7rM9A 2>^7 :r -f JfA@[f84 1 if-C 5>^r r - 

3»jfAf -r 5>y^fiS@K4 3«:a*-r-5. 

[0 0 3 5] 5 >^7 ; -*ttA^-i' 5 >^fiK1515S 

4 3«, c©smi^p » * i £— mmM-v^mLx 9 a 40 

7 rM9 A 5>^:r-£i?A[I]S84 1 (C*n 

*w x^9^-9nx9A s>^m-^ 

j «. Sfrfl^P ? * i (ClU^O-C^S. 
[0 03 6] m&*f-*tiv7 r%t9A S.>9? : ~-9ffi 
AH3S4 ltt. *0^©Mm^>*7*~X 
4 9 LT^gptC^ It t 1 - * £§<ffJilg 5 

o(ci*<rrs„ ytmf-***? rn* 4 

Z>9mmZ&VZ>£&M384 9^mmTZ>7 : --9< l C 50 
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9 A ZsV^-ZZnATZ,. CCT, ffi^i, 

4 9 ±(C jUtti 3 n-5 **- * ^fiiiSgT 1 - ^ D D 3 t ^ 

[0037] §ft o «. $ a s > y^- Sjtfm 

/^*[iSS 5 1 . 'S.mf- ^''>77 5 2, -r- ^Mffi 
SP5 3 . RV&mBmtt? P 9 ^»©S§5 4 ^rfii^r 

[0038] ^-r ^yy^-umm/m^^b i«. 

<2^ISS4 9 L/T^ffif •5e^S§f : - £ D D 3 <£© * 
[0 0 3 9 ] gffiflWS&fP* P » ^$iJ'(ffl[HlSg 54B, C © 

fflw ^ 5 > yft-^ k ©sftrais^e, iUff ffjj^g4 o 

WJ©S(jfP^ P » 9 i ©i^^i e#*i^fiST ^Iftf'Fi' P 
* *m©ffl88Bi©K!£*i8au *<Dmt9V 9 i>m 

©^ft^w«. s >yf-$#A$ -r s >i/ff^t j 

s§ 5 4 « . @ #**s«a-r & we * p »f m * mmwsm 

4 0ipi— ©— mfflW-c7ymux&.m?zfflmi)K mta 

9 A 5 > ^ft-^ k ©SfiMl}« i -SSrf ^ cfc 9 CCftfp 9 p 

[0040] *3t. 5>^T*-f»a/i»*ia»5 

sif-^^'7775 2&ctsifi- sa-r 
-s. ^-^^agps 3«, sft»^^p 9 9mm®%& 

5 4 «c cfc K> mWl&MW Sn^^O^mtttlfU 
C©K){f ^P 9 9m<<C'&-z>X. ^mf-9^9V r 5 2 

[0 04 1 ] C©cfc5&C. ^3©^JIt«J-C«. Sftffl'jSft 
{^Cl7 ^$)iffll@8§ 5 4*5. ^ffffliJ£S4 0 ©iHflf- 
9'i97rM9-< Z> 9~7 : -9WA®m4 1 ^ff fflij^ 

14 o wilt 9 U99 \ *mc--m.mnx-n\? z> a a 
% > ^7-'- ^©^arapscc^o r . ^ftfflij^g4 o ©si 

fF^ D-^i ©aWi«mffl'J£S 5 0 <DMit9U 9 9m 
©aJW«r— SS:3-e*J:^«:»fl»"J-&©-C. S<gffli]£g4 
0©iil7-*^-;77if-{ 5 >y7 r -^»A|51SiS4 
1 -©^-^©A^iSSi^ftfPJl^gS 0(CfcW5fI 

f-^5-77 5 2*^6©7 ; "^©gE^(llU©j$SW> 

— gCT-5«fc^«:^ , 3. S©7*-*^» 7t 5 2iC*J^T 
f-ii0t-^7U-/7>^7 P"{*^^U^t^ 
[OO42106B, Jbffi»li&©m3 ©*«HW©»fP* 
Wm?Z>9A Z>9* + - ht?*€>„ 06 (a) «5ff 
ffJj^g 5 0 © 9 A 5 > ^t^- 9&A9A Z> ^IjXIhISS 

j. 16 (b) M&mffi7 : ~9DD3. Rvme (c) 
w^-/5>^7 t -^wm/i^*[iiss5 i©ai/j-rsffltH 
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(54) [Title] DATA SYNCHRONIZATION SYSTEM 

(57) Abstract 
Problem 

To achieve synchronization of operating clocks 
between transmitting-side and receiving-side devices 
without transmitting a data synchronization clock 
between the receiving-side device and the transmitting- 
side device. 

Means to solve 

A received data buffer 1 2 notifies an operating clock 
control circuit 14 of the quantity of data remaining in it 
with a quantity-of-data-remaining notification signal b. 
Operating clock control circuit 14 controls the frequency 
of an operating clock a that it will output to a data 
processing unit 1 3 according to the nature of the changes 
in the quantity of data remaining in received data buffer 
12 from said quantity-of-data-remaining notification 
signal b, and provides control so that the operating clocks 
of the transmitting-side device and the receiving-side 
device will match. 



[Block diagram showing the system configuration for 
the receiving-side device of the data transmission 
devices in a first embodiment of the present invention] 
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Key: a Operating clock 

b Quantity-of-data-remaining notification 

signal 
Dj Received data 
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I Read data 

1 0 Receiving-side device 

I I Data transmission wireless unit 



Claims 

1 . In a data synchronization system for a system that provides data communication over a 
transmission path that does not permit two devices to transmit a data synchronization clock, 

a data synchronization system characterized in that the receiving-side device is provided 

with: 

a received data storage means to store received data transmitted from a transmitting-side 

device, 

a data read means to read data stored in said received data storage means synchronized to 
an operating clock applied from the outside, 

and an operating clock control means that controls the frequency of the aforementioned 
operating clock applied to said data read means based on changes over time in the remaining 
quantity of data stored in the aforementioned received data storage means, 

and said operating clock control means controls the frequency of the operating clock it 
generates so that the operating clocks of both the aforementioned receiving-side device and the 
aforementioned transmitting-side device will match. 

2. In a data synchronization system for a system that provides data communication over a 
transmission path that does not permit two devices to transmit a data synchronization clock, 

a data synchronization system characterized in that the transmitting-side device is 
provided with: 

a transmission operating clock generating means that generates an operating clock, 
a transmission start timing generating means that generates a transmission start timing 

signal based on the operating clock input from said transmission operating clock generating 

means, 

and a transmission data storage means that stores transmission data and transmits the 
stored transmission data to a receiving-side device each time a transmission start timing signal is 
applied from said transmission start timing generating means, 

the receiving-side device is provided with: 

a received data storage means that receives and stores data transmitted from the 
transmitting-side device and outputs a data reception timing signal each time reception of the 
data is detected, 
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a reception operating clock generating means that generates an operating clock and 
controls the frequency of the operating clock based on the intervals between the data reception 
timing signals input from said received data storage means, 

and a data processing means that reads data from the aforementioned received data 
storage means synchronized with the operating clock applied from said reception operating clock 
generating means, 

and the aforementioned reception operating clock generating means controls the 
frequency of the operating clock it generates so that the operating clock of the transmitting-side 
device and the operating clock of the receiving-side device will match. 

3. In a data synchronization system for a system that provides data communication over a 
transmission path that does not permit two devices to transmit a data synchronization clock, 

a data synchronization system characterized in that the transmitting-side device is 
provided with: 

a transmission operating clock generating means that generates an operating clock, 

a timing data insertion signal generating means that generates a timing insertion signal 
based on the operating clock input from said transmission operating clock generating means, 

and a timing data insertion means that inserts timing data into the transmission data and 
transmits the data to the receiving-side device each time a timing data insertion signal is applied 
from said timing data insertion signal generating means, 

the receiving-side device is provided with: 

a timing data detecting/removing means that detects the timing data in the data 
transmitted from the receiving-side device, and that outputs the extracted timing signal each time 
said signal is detected and also removes the timing data from the data that are received, 

a received data storage means that stores the received data output from said timing data 
detecting/deleting means from which the timing data have been removed, 

a reception operating clock generating means that generates an operating signal and 
controls the frequency of the operating clock it generates based on the intervals between the 
extracted timing signals input from the aforementioned timing data detecting/removing means, 

and a data processing means that reads data from the aforementioned received data 
storage means synchronized with the operating clock applied from said reception operating clock 
generating means, 

and the aforementioned reception operating clock generating means controls the 
frequency of the operating clock it generates so that the operating clock of the transmitting-side 
device and the operating clock of the receiving-side device will match. 

4. In a data synchronization system for a system that provides data communication over a 
transmission path that does not permit two devices to transmit a data synchronization clock, 
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a data synchronization system characterized in that the receiving device is provided with: 
a received data storage means that can measure the quantity of stored data remaining to 
be stored by the receiving-side device and that can measure the quantity of data remaining in the 
aforementioned received data storage means, while monitoring changes based on the difference 
between the speed at which data are input to the received data storage means and the speed at 
which data are read from the receive data storage means and determining the difference between 
the speeds of the operating clock of the receiving-side device and the operating clock of the 
transmitting-side device based on the changes in the quantity of remaining data, and controlling 
the operating clock of the transmitting-side device and the operating clock of the receiving-side 
device so that they match by controlling the frequency of the operating clock of the receiving- 
side device. 

5. In a data synchronization system for a system that provides data communication over a 
transmission path that does not permit two devices to transmit a data synchronization clock, 

a data synchronization system characterized in that the transmitting-side device transmits 
data at predetermined fixed cyclic intervals, 

and the receiving-side device recognizes the data transmission cycle of the 
aforementioned transmitting-side device from the data reception timing, determines errors 
between the frequencies of the operating clocks of the aforementioned transmitting-side device 
and the aforementioned receiving-side device from the difference between said data reception 
timing and the read cycle for received data stored in a received data storage means generated 
from its own operating clock, controls the frequency of its own operating clock based on the 
determination result, and provides control so that the operating clocks of the aforementioned 
transmitting-side device and the aforementioned receiving-side device will match. 

6. In a data synchronization system for a system that provides data communication over a 
transmission path that does not permit two devices to transmit a data synchronization clock, 

a data synchronization system characterized in that the transmitting-side device inserts 
timing data at fixed cyclic timing into the data it transmits, 

and the receiving-side device detects the timing data in the data received from the 
aforementioned transmitting-side device and provides control so that the operating clocks of the 
aforementioned transmitting-side device and the aforementioned receiving-side device will 
match by controlling the frequency of its own operating clock in accordance with the cycle of the 
detected timing. 
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Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention relates to a data synchronization system in data transmission 
devices. 

[0002] 
Prior art 

When synchronous data are transmitted on an asynchronous transmission path, a timing 
clock for synchronization purposes must be transmitted separately from the transmitting side to 
the receiving side. For example, when data synchronized to a clock are transmitted to another 
device over a transmission path that does not permit a synchronization clock to be transmitted, 
such as with wireless, when the clock cycles of the two devices on the transmitting side and the 
receiving side are not perfectly matched, data overflow or underflow occurs. To avoid such a 
phenomenon, the clock cycles of the aforementioned two devices must be matched, and for this 
reason, a timing clock for synchronization must be transmitted from the transmitting side to the 
receiving side over a specified signal line. 

[0003] 

Problems to be solved by the invention 

As stated above, in the past, when synchronous data are transmitted with an 
asynchronous transmission path, a signal line must be established separately to transmit a timing 
clock for synchronization purposes from the transmitting side to the receiving side. For this 
reason, costs are higher, because a signal line must be established to transmit the aforementioned 
timing clock. 

[0004] 

The problem for the present invention is to provide a data synchronization system that 
does not require the establishment of a separate signal line for transmitting a timing clock for 
synchronization purposes from the transmitting side to the receiving side when synchronous data 
are transmitted on an asynchronous transmission path. 
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[0005] 

Means to solve the problems 

The configuration of a first invention assumes a data synchronization system for a system 
that provides data communication over a transmission path that does not permit two devices to 
transmit a data synchronization clock to be transmitted, and the configuration is as below. 

[0006] 

In short, the characteristics are that the receiving-side device is provided with a received 
data storage means to store received data transmitted from a transmitting-side device, a data read 
means to read data stored in said received data storage means synchronized to an operating clock 
applied from the outside, and an operating clock control means that controls the frequency of the 
aforementioned operating clock applied to said data read means based on changes over time in 
the remaining quantity of data stored in the aforementioned received data storage means, and 
said operating clock control means controls the frequency of the operating clock it generates so 
that the operating clocks of both the aforementioned receiving-side device and the 
aforementioned transmitting-side device will match. 

[0007] 

The quantity of data remaining in the received data storage means is constant when the 
speed at which data are transmitted from the transmitting-side device and the speed at which data 
are read from the received data storage means of the receiving-side device match (when data are 
transmitted in bursts, however, the quantity of data remaining in the received data storage means 
changes within a fixed range). When the operating clock of the transmitting-side device is faster 
than the operating clock of the receiving device, however, the quantity of data remaining in the 
received data storage means increases in proportion to the frequency mismatch between the 
operating clocks. In addition, conversely, when the operating clock of the transmitting-side 
device is slower than the operating clock of the receiving-side device, the quantity of data 
remaining in the received data storage means decreases in proportion to the frequency mismatch 
between the operating clocks. With the first invention, the operating clock control means 
changes the frequency of the operating clock of the receiving-side device while monitoring the 
change in the quantity of data remaining in the received data storage means, and by controlling 
the quantity of data remaining in the received data storage means so that it is constant, it controls 
the cycle of the operating clock of the transmitting-side device and the operating clock of the 
receiving-side device so that they match, which prevents overflow or underflow of received data 
in the received data storage means. 
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[0008] 

The configuration of the second invention assumes a data synchronization system for a 
system that provides data communication over a transmission path that does not permit two 
devices to transmit a data synchronization clock, and the configuration is as below. 

[0009] 

In short, the characteristics are that the transmitting-side device is provided with a 
transmission operating clock generating means that generates an operating clock, a transmission 
start timing generating means that generates a transmission start timing signal based on the 
operating clock input from said transmission operating clock generating means, and a 
transmission data storage means that stores transmission data and transmits the stored 
transmission data to a receiving-side device each time a transmission start timing signal is 
applied from said transmission start timing generating means. The receiving-side device is 
provided with a received data storage means that receives and stores data transmitted from the 
transmitting-side device and outputs a data reception timing signal each time reception of the 
data is detected, a reception operating clock generating means that generates an operating clock 
and controls the frequency of the operating clock based on the intervals between the data 
reception timing signal input from said received data storage means, and a data processing means 
that reads data from the aforementioned received data storage means synchronized with the 
operating clock applied from said reception operating clock generating means. The 
aforementioned reception operating clock generating means controls the frequency of the 
operating clock it generates so that the operating clock of the transmitting-side device and the 
operating clock of the receiving-side device will match. 



[0010] 

With the second invention, a data packet transmission cycle between the transmitting-side 
device and the receiving-side device is determined in advance. The transmitting-side device 
generates the cycle based on its own operating clock and transmits data. The receiving-side 
device compares the reception cycle of data sent from the transmitting-side device and the read 
cycle for received data generated based on its own operating clock. When the read cycle for 
received data that it generates is shorter, it provides control to lower its own operating clock 
frequency, and when the read cycle for received data that it generates is longer, it provides 
control to raise its own operating clock frequency. With the second invention, by controlling the 
frequency of the operating clock of the receiving-side device so that the operating clock of the 
transmitting-side device and the operating clock of the receiving-side device match in this way, 
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overflow or underflow of received data in the received data storage means of the receiving-side 
device is prevented. 

[0011] 

The configuration of the third invention assumes a data synchronization system for a 
system that provides data communication over a transmission path that does not permit two 
devices to transmit a data synchronization clock, and the configuration is as below. 

[0012] 

In short, the characteristics are that transmitting-side device is provided with a 
transmission operating clock generating means that generates an operating clock, a timing data 
insertion signal generating means that generates a timing insertion signal based on the operating 
clock input from said transmission operating clock generating means, and a timing data insertion 
means that inserts timing data into the transmission data and transmits the data to the receiving- 
side device each time a timing data insertion signal is applied from said timing data insertion 
signal generating means. The receiving-side device is provided with a timing data 
detecting/removing means that detects the timing data in the data transmitted from the receiving- 
side device, and that outputs the extracted timing signal each time said signal is detected and also 
removes the timing data from the data that are received, a received data storage means that stores 
the received data output from said timing data detecting/deleting means from which the timing 
data have been removed, a reception operating clock generating means that generates an 
operating signal and controls the frequency of the operating clock it generates based on the 
intervals between the extracted timing signal input from the aforementioned timing data 
detecting/removing means, and a data processing means that reads data from the aforementioned 
received data storage means synchronized with the operating clock applied from said reception 
operating clock generating means. The aforementioned reception operating clock generating 
means controls the frequency of the operating clock it generates so that the operating clock of the 
transmitting-side device and the operating clock of the receiving-side device will match. 

[0013] 

With the third invention, the timing data insertion cycle between the transmitting-side 
device and the receiving-side device is determined in advance. The transmitting-side device 
generates the cycle based on its own operating clock, and inserts timing data for each cycle 
within the transmitted data. The receiving-side device compares the reception cycle of the timing 
data inserted into the data sent from the transmitting-side device and the read cycle for received 
data generated based on its own operating clock. When the read cycle for received data that it 
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generates is shorter, it provides control to lower its own operating clock frequency, and when the 
read cycle for received data that it generates is longer, it provides control to raise its own 
operating clock frequency. With the third invention, by controlling the frequency of the 
operating clock of the receiving-side device so that the operating clock of the transmitting-side 
device and the operating clock of the receiving-side device match in this way, overflow or 
underflow of received data in the received data storage means of the receiving-side device is 
prevented. 

[0014] 

Embodiment of the invention 

Embodiments of the present invention will be explained in detail below with reference to 
the figures. The three embodiments discussed below each relate to configurations of transmission 
path control units for operating two devices conventionally when the transmission path between 
devices initially exchanging data using full-duplex synchronous communication is replaced with 
a half-duplex asynchronous communication transmission path. 

[0015] 

Because a transmission using full-duplex is replaced with a half-duplex transmission path, 
the data transmission basically becomes an alternating pattern of transmitting and receiving 
packets, and the data transmission speed of the transmission path will be two or more times that 
with full-duplex communication. 

[0016] 

Figure 1 is a block diagram showing the system configuration of a receiving-side device 
10 in a data transmission system in a first embodiment of the present invention. Data 
transmission wireless unit 1 1 receives data sent wirelessly from a transmitting-side device. 

[0017] 

Received data buffer 12 successively stores or accumulates the data (received data Dj) 
received by said data transmission wireless unit 11. Data processing unit 13 reads received data 
Dj from received data buffer 12 at a fixed cycle in accordance with operating clock a applied 
from operating clock control circuit 14. 

[0018] 

Aforementioned received data buffer 12 is configured with a memory using, for example, 
a FIFO (First-In-First-Out) dual port memory, and the operation of writing received data Dj to 
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received data buffer 12 by data transmission wireless unit 1 1 and the operation of reading 
received data DJ from received data buffer 12 by data processing unit 13 are performed 
simultaneously. 

[0019] 

Received data buffer 12 notifies operating clock control circuit 14 of the quantity of 
received data Dj that it has accumulated with quantity-of-data-remaining notification signal b. 
Operating clock control circuit 14 controls the frequency of operating clock a in accordance with 
quantity-of-data-remaining notification signal b. 

[0020] 

Figure 2 is a timing chart that explains the operation of receiving-side device 10 with the 
configuration described above. Figure 2 (a) shows received data Dj written to received data 
buffer 12, Figure 2 (b) shows received data Dj read from received data buffer 12 by data 
processing unit 13, and Figure 2 (c) shows the quantity of received data Dj remaining in received 
data buffer 12. 

[0021] 

The example shown in Figure 2 is an example in which the operating clock of a not- 
shown transmitting-side device that is transmitting data to receiving-side device 10 and operating 
clock a of receiving-side device 10 are the same speed, and the speed at which received data Dj 
are written to received data buffer 12 by data transmission wireless unit 1 1 (received data Dj 
transmission speed) is two times the speed at which data Dj are read to [sic; from] received data 
buffer 12 by data processing unit 13. For this reason, synchronization between writing of 
transmission data in the transmitting-side device to a transmission data buffer (not shown) and 
reading of received data Dj from received data buffer 12 in receiving-side device 10 is achieved 
by a one-to-one cycle ratio between writing cycles of received data Dj to received data buffer 12 
and pause cycles. 

[0022] 

In this case, if there is a difference between the speed of the operating clock of the not- 
shown data transmitting-side device and the speed of operating clock a of receiving-side device 
10, the range of increases and decreases in the quantity of remaining data (upward or downward 
slant of the envelope of the quantity of data remaining) changes. The change is detected by 
operating clock control circuit 14 according to quantity-of-data-remaining notification signal b 
received from received data buffer 12, and whether the frequency of operating clock a should be 
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raised or lowered is determined from the nature of the changes. The frequency of operating clock 
a is then controlled based on the determination result. Due to this control, the cycles of the 
operating clock of the transmitting-side device and of operating clock a of receiving-side device 
10 ultimately match, and the quantity of received data Dj remaining in received data buffer 12, as 
shown in Figure 2 (c), will always change within a fixed range, and no overflow or underflow of 
received data Dj occurs. 

[0023] 

Next, Figure 3 is a block diagram showing the system configuration of the data 
transmission devices in a second embodiment of the present invention. Transmitting-side device 
20 is provided with a transmission data buffer 21, a transmitting-side operating clock generating 
circuit 22, and a transmission operation timing generating circuit 23. 

[0024] 

Transmission data buffer 2 1 stores or accumulates data (transmission data Ds) to transmit 
to receiving-side device 30. Transmitting-side operating clock generating circuit 22 generates 
operating clock d, which is a reference to the data transmission operating speed of transmitting- 
side device 20, and it is applied to transmission data buffer 21 and transmission operation timing 
generating circuit 23. 

[0025] 

Transmission operation timing generating circuit 23 divides an operating clock d applied 
from aforementioned transmitting-side operating clock generating circuit 22 at a fixed cycle, 
generates a transmission start timing signal e, and applies it to transmission data buffer 2 1 . That 
is, transmission start timing signal e is synchronized to operating clock d. 

[0026] 

Transmission data buffer 21 transmits one packet of data retained internally to receiving- 
side device 30 over a not-shown communication interface and a transmission path 29 each time 
aforementioned transmission start timing signal e is received. In this case, the aforementioned 
communication interface applies a data transmission clock that is at least two times the speed of 
operating clock d to transmission data buffer 21, data are read from transmission data buffer 21 
synchronized to the data transmission clock, and the data are output on transmission path 29. 
Here, the data on aforementioned transmission path 29 will be called transmission path data DD 
for convenience. 
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[0027] 

Receiving-side device 30 is provided with a received data buffer 32, a data processing 
unit 33, and a receiving-side operating clock control circuit 35. Received data buffer 32 stores or 
accumulates transmission path data DD sent from transmitting-side device 20 over transmission 
path 29. Each time the reception of the beginning of transmission path data DD is detected, 
receiving-side operating clock control circuit 35 is notified with a data reception timing signal f. 

[0028] 

Receiving-side operating clock control circuit 35 recognizes mismatches between the 
frequency of operating clock d of transmitting-side device 20 and the frequency of operating 
clock g applied to data processing unit 33 from the reception interval of data reception timing 
signal f received from received data buffer 32, and provides control so that the frequency of 
operating clock g that it generates will match the frequency of operating clock d of transmitting- 
side device 20. That is, the reception cycle of data reception timing signal f matches the output 
cycle of transmission start timing signal e, so receiving-side operating clock circuit 35 divides 
operating clock g that it generates at the same fixed cycle as transmitting-side device 20 and 
controls the frequency of operating clock g so that the cycle generated and the reception 
frequency of data reception timing signal f will match. 

[0029] 

Data processing unit 33 reads data from received data buffer 32 in accordance with 
operating clock g applied from receiving-side operating clock control circuit 35. In this way, 
with the second embodiment, due to the receiving-side operating clock control circuit 35 
controlling the frequency of operating clock g that it generates in accordance with the detection 
interval of transmission start timing signal e generated by transmitting-side device 20, the 
frequency of the operating clock d of transmitting-side device 20 and the frequency of the 
operating clock g of receiving-side device 30 will match, and data overflow or underflow will 
not occur in received data buffer 32. 

[0030] 

Figure 4 is a timing chart that explains the operation of the data transmission devices with 
the configuration described above. Figure 4 (a) shows the transmission start timing signal e 
generated by transmission operation timing generating circuit 23 of transmitting-side device 20, 
Figure 4 (b) shows the transmission path data DD, and Figure 4 (c) shows the data reception 
timing signal f output by received data buffer 32. 



13 



[0031] 

As stated above, transmission start timing signal e of transmitting-side device 20 is 
generated with reference to operating clock d output from transmitting-side operating clock 
generating circuit 22, and data (transmission path data DD) are output to transmission path 29 by 
transmitting-side device 20 each time transmission start timing signal e is generated (refer to 
Figures 4(a), (b)). 

[0032] 

The receiving-side device 30 monitors the transmission path data DD sent from 
transmission path 29 and when transmission path data DD are received in received data buffer 32 
from transmission path 29, received data buffer 32 detects the timing of the beginning of the data 
and notifies receiving-side operating clock control circuit 35 with data reception timing signal f 
(refer to Figure 4 (c)). Receiving-side operating clock control circuit 35 recognizes that there is 
an mismatch between the frequencies of operating clock d of transmitting-side device 20 and 
operating clock g of receiving-side device 30 when there is a mismatch in the timing between the 
notification timing with data reception timing signal f and operating clock g that it [control 
circuit 35] generates, and controls the frequency of operating clock g so that the mismatch is 
eliminated. Because of this, the cycle of operating clock d of transmitting-side device 20 and the 
cycle of operating clock g of receiving-side device 30 will match, the speed at which data are 
transmitted to receiving-side device 30 from transmitting-side device 20 and the speed at which 
data are read from received data buffer 32 in receiving-side device 30 will match for all 
processing events, and no data overflow or underflow will occur in received data buffer 32. 

[0033] 

Next, Figure 5 is a block diagram showing the system configuration of the data 
transmission devices in a third embodiment of the present invention. Transmitting-side device 40 
is provided with a transmission data buffer and timing data insertion circuit 41, a transmitting- 
side operating clock generating circuit 42, and a timing data insertion timing generating circuit 43. 

[0034] 

Transmitting-side device 40 operates with reference to an operating clock i generated by 
transmitting-side operating clock generating circuit 42. Transmitting-side operating clock 
generating circuit 42 outputs the operating clock i that it generates to transmission data buffer 
and timing data insertion circuit 41 and timing data insertion timing generating circuit 43. 
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[0035] 

Timing data insertion timing generating circuit 43 divides operating clock i at a fixed 
cycle and generates a timing data insertion timing signal j, which is applied to transmission data 
buffer and timing data insertion circuit 4 1 . That is, timing data insertion timing signal j is 
synchronized to operating clock i. 

[0036] 

Transmission data buffer and timing data insertion circuit 41 transmits data held 
internally to a receiving-side device 50 over a not-shown communication interface and a 
transmission path 49. Transmission data buffer and timing data insertion circuit 41 inserts timing 
data into the data output to transmission path 49 when timing data insertion timing signal j is 
received during the transmission operation. Here, for the sake of convenience, the data output to 
transmission path 49 will be called transmission path data DD3. 

[0037] 

Receiving deice device 50 is provided with a timing data extracting/removing circuit 51, 
a received data buffer 52, a data processing unit 53, and a receiving-side operating clock control 
circuit 54. 

[0038] 

Timing data extracting/removing circuit 5 1 notifies receiving-side operating clock control 
circuit 54 with an extraction timing signal k each time timing data are detected in transmission 
path data DD3 received over transmission path 49. 

[0039] 

Receiving-side operating clock control circuit 54 recognizes mismatches between the 
frequency of operating clock i of transmitting-side device 40 and the frequency of operating 
clock m that it itself generates from the reception interval of extraction timing signal k, and 
controls the frequency of operating clock m. That is, the reception cycle of extraction timing 
signal k will match the output cycle of timing data insertion timing signal j, so receiving-side 
operating clock control circuit 54 controls the frequency of operating clock m so that the cycle at 
which operating clock m that it generates is divided at the same constant cycle as transmitting- 
side device 40, matching the reception cycle of extraction timing signal k. 
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[0040] 

Timing data extracting/removing circuit 51 removes timing data from transmission path 
data DD3 that are received and stores or accumulates the data in received data buffer 52. Data 
processing unit 53 operates with operating clock m, the frequency of which is controlled by 
receiving-side operating clock control circuit 54, and reads data from received data buffer 52 in 
accordance with operating clock m. 

[0041] 

In this way, with the third embodiment, receiving-side operating clock control circuit 54 
provides control so that the cycle of operating clock i of transmitting-side device 40 and the 
cycle of operating clock m of receiving-side device 50 will match, in accordance with the 
detection interval of timing data inserted at a constant cycle by transmission data buffer and 
timing data insertion circuit 41 or transmitting-side device 40 based on operating clock i of 
transmitting-side device 40. Thus, the speed at which data are input to transmission data buffer 
and timing data insertion circuit 41 of transmitting-side device 40 and the speed at which data are 
read from received data buffer 52 in receiving-side device 50 will match, and no data overflow 
or underflow will occur in received data buffer 52. 

[0042] 

Figure 6 is a timing chart that explains the operation of the third embodiment with the 
configuration described above. Figure 6 (a) is timing data insertion timing signal j output by 
timing data insertion timing generating circuit 43 of receiving-side device 50, Figure 6 (b) is 
transmission path data DD3, and Figure 6 (c) is extraction timing signal k output by timing data 
extracting/removing circuit 5 1 . 

[0043] 

At transmitting-side device 40, transmission data buffer and timing data insertion circuit 
41 inserts timing data into transmission data Ds3 each time timing data insertion timing signal j 
is applied from timing data insertion timing generating circuit 43 during the transmission 
operation. Transmission data Ds3 into which the timing data have been inserted become 
transmission path data DD3 and are sent to receiving-side device 50 through transmission path 
data DD3 (refer to Figures 6 (a), (b)). 

[0044] 

At receiving-side device 50, timing data extracting/removing circuit 5 1 detects [sic; 
extracts] the timing data from transmission path data DD3 received through transmission path data 
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DD3, and outputs extraction timing signal k to receiving-side operating clock control circuit 54 at 
the time of said detection (refer to Figure 6 (c)). Receiving-side operating clock control circuit 54 
recognizes that there is a mismatch between the frequency of operating clock i of transmitting-side 
device 40 and the frequency of operating clock m of receiving-side device 50 when there is a 
mismatch between the reception timing of extraction timing signal k and the generating cycle 
based on operating clock m that it [control circuit 54] generates, and it controls the frequency of 
operating clock m so that the mismatch is eliminated. Because of this, the speed at which data are 
input to transmission data buffer and timing data insertion circuit 41 of transmitting-side device 40 
and the speed at which data are read from received data buffer 52 in receiving-side device 50 will 
match, and no overflow or underflow occurs in received data buffer 52. 

[0045] 

Effects of the invention 

As explained above, with the present invention, it is possible to achieve synchronization 
the operating clocks of both a transmitting-side device and a receiving-side device, even when no 
data synchronization clock is transmitted between the transmitting-side device and the receiving- 
side device. In this way, the number of lines that must be established to connect the two devices 
can be reduced, and the costs of the data transmission device system can be reduced. 

Brief description of the figures 

Figure 1 is a block diagram showing the system configuration for the receiving-side 
device of data transmission devices in a first embodiment of the present invention. 

Figure 2 is a timing chart that explained the operation of the first embodiment above. 

Figure 3 is a block diagram that shows the system configuration of the data transmission 
devices in a second embodiment of the present invention. 

Figure 4 is a timing chart that explains the operation of the second embodiment above. 

Figure 5 is a block diagram that shows the system configuration of the data transmission 
devices in a third embodiment of the present invention. 

Figure 6 is a timing chart that explains the operation of the third embodiment above. 

Explanation of symbols 

10 Receiving-side device 

1 1 Data transmission wireless unit 

1 2 Received data buffer 

1 3 Data processing unit 

14 Operating clock control circuit 
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Figure 1 . Block diagram showing the system configuration for the receiving-side device of the 
data transmission devices in a first embodiment of the present invention 
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Figure 2. Timing chart explaining the operation of the first embodiment 
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Figure 3. Block diagram showing the system configuration of the data transmission devices in a 
second embodiment of the present invention 
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Figure 4. Timing chart explaining the operation of the second embodiment 
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Figure 5. Block diagram showing the system configuration of the data transmission devices in a 
third embodiment of the present invention 
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Figure 6. Timing chart explaining the operation of the third embodiment 
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